Arteriovenous graft featuring end-to-end anastomosis to a deep vein for hemodialysis  by Hayakawa, Kunihiro et al.
Arteriovenous graft featuring end-to-end
anastomosis to a deep vein for hemodialysis
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Shigemitsu Tanaka, MD,b and Araki Tanaka, MD,b Chiba, Japan
We describe a new vascular access grafting technique featuring end-to-end anastomosis to a deep vein in the forearm,
designed to create a functional arteriovenous fistula in the forearm of patients whose subcutaneous veins are not usable
for this purpose because of occlusion or attenuation. This new technique offers a valuable option in this setting. (J Vasc
Surg 2002;36:946-7.)
The Brescia-Cimino internal arteriovenous fistula con-
tinues to be the preferred method to create the initial
vascular access in patients undergoing long-term hemodi-
alysis treatment.1 When this type of fistula cannot be cre-
ated, an arteriovenous fistula is selectively constructed with
an artificial graft or vein transposition.2-4 However, cre-
ation of such fistulas or shunts in the forearms of patients
whose subcutaneous veins are completely obliterated or
without useable segments from prior procedures or other
disease processes is impossible. In this article, we describe a
new technique for this situation.
TECHNIQUE
The procedure for the creation in the forearm is per-
formed as follows. A transverse skin incision is made 2 or 3
cm distal to the antecubital crease. A radial artery is identi-
fied near its origin. One of the two radial veins, which run
parallel on both sides of the radial artery, are mobilized,
including its tributaries, for a distance of 3 to 4 cm. Subse-
quently, all of the vessels are ligated with 4-0 silk and then
divided (Fig 1). After clamping of the trunk vein, the radial
vein stump is fashioned to make a wide opening suitable for
end-to-end anastomosis with a polyurethane graft 5 to 6
mm in diameter (Fig 2). The end-to-end anastomosis with
the graft is performed after trimming the graft’s end and the
venous end to obtain a wedge-shaped configuration with
an interrupted suture at several points first and then a
running 7-0 polypropylene suture between them (Fig 3).
After a subcutaneous loop tunnel is created, end-to-side graft-
to-artery anastomosis is performed in the usual manner.
RESULTS
From January 1998 to August 2000, 20 patients un-
derwent this technique. The mean hemodialysis period was
42.3 months (range, 3 to 145 months), and they had
undergone blood access reconstruction 3.3 times on aver-
age, without the use of arteriovenous grafts. The main
inclusion criterion was that all subcutaneous veins, even in
the antecubital region, were completely obliterated or oth-
erwise unusable. All these grafts have been followed up for
more than 18 months, one up to 43 months. In all 20
patients, we succeeded in the creation of an effective blood
access in the forearm. Seventeen grafts had a U-loop con-
figuration in the forearm, and three were straight, extend-
ing from the radial artery to the deep vein in the forearm.
The mean operation time was 168  23 minutes. During
the follow-up period, four patients died of unrelated causes
with their grafts intact. The primary patency rates for the
initial grafts were 85%  8% (standard error) at 6 months,
80%  9% at 12 months, and 69%  10% at 18 months.
The complications encountered in this group included
graft thrombosis in six grafts and infection in one graft.
Graft thrombosis developed after 2 months in one patient,
after 4 months in two patients, after 8 months in one
patient, after 13 months in one patient, and after 16
months in one patient. All the grafts were explored when
they were thrombosed. Two of the six graft thromboses
developed from kinking of the grafts. The causes of the
other four graft thromboses were not clear, but none of
them were accompanied by intimal hyperplasia at the ve-
nous end. The patient in whom thrombosis developed at
16 months after the operation had had infection of the graft
at 13 months. During the observation periods, we did not
observe edema, swelling, or ischemic change in the limb
ipsilateral to the operation site.
DISCUSSION
Generally, of deep veins in the forearm as drainage veins
for a blood access is difficult because of their thin and
narrow walls. However, in many patients with wasted sub-
cutaneous veins, increased collateral blood flow has forced
the deep veins to enlarge enough to make our method
possible. The advantages of this method are: 1, it is appli-
cable even in patients whose subcutaneous veins are com-
pletely unuseable; and 2, the venous side of the end-to-end
anastomosis presents a smooth high flow vessel, which can
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be expected to contribute to prolong the graft patency by
avoiding or minimizing intimal hyperplasia.
The disadvantages to the technique are: 1, the greater
technical difficulty of end-to-end, graft-to-deep vein anas-
tomosis; and 2, the additional time necessary for the angio-
plasty of the deep vein orifice before the anastomosis. To
overcome this, we have developed a technique, shown in
Fig 3, that facilitates end-to-end anastomosis. In most
patients, we used grafts of 6 mm in diameter, but occasion-
ally, in elderly women, we use grafts of 5-mm diameter.
Admittedly, although intimal hyperplasia was not ob-
served at exploration of the six thrombosed grafts, our
patients were not follow long enough, or with imaging
techniques, to fully evaluate intimal hyperplasia. However,
our technique for end-to-end anastomosis theoretically
does diminish turbulence, which is considered to be a main
cause of intimal hyperplasia.5
Our primary graft patency rate compares well with
other reports,3,6-8 although further observation is needed
to evaluate the long-term results.
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Fig 1. Mobilization of radial vein. Deep vein was mobilized,
including its tributaries, for distance of 3 to 4 cm.
Fig 2. Venoplasty. Stump of deep vein was conducted in fashion as
to make wide opening suitable for end-to-end anastomosis with graft.
Fig 3. Technique used to perform end-to-end anastomosis at
venous end. After trimming graft end so that it could be adapted to
venous end as wedge-shaped configuration, we placed stitches at
several points and then used running suture between them.
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